The functions of these macromolecules are gradually becoming unraveled. Some have roles in the assembly of the matrix, e.g., collagen fiber growth, whereas others provide an association between cells and their surrounding matrix. Such interactions are essential because they allow the cells to monitor the composition and properties of the matrix and to respond to alterations by changing their synthetic activity. More recently, the use of recombinant DNA technology has led to the isolation of cDNA clones and subsequent determination of the nucleotide and amino acid sequences, which are important for a better understanding of the properties and functions of the molecules. The novel assay methods have made it possible to study the turnover of the newly discovered matrix macromolecules under various conditions.
As an example, gene technology is used in studies of the regulation of the expression of matrix molecules during development and matrix assembly. Cartilage and bone are developmentally linked in that most of the bone in the skeleton is formed via a cartilage "anlage" However, they represent tissues with different properties and compositions to match diverse functional requirements.
In this paper, bone and cartilage will be discussed separately.
Like most connective tissues, they have some components and properties in common, whereas others are unique to either tissue. In both tissues, a major constituent is fibril-forming collagen. Another prominent component, but present only in cartilage, is a large proteoglycan, which allows the tissue to be resilient, to distribute loads, and provides a lowfriction surface in a joint. Most cartilages never calcify, whereas bone contains a predominant mineral matrix, which is the prerequisite for its function as a rigid structural element.
We will give an account of our present knowledge of the structure and characteristics of extracellular matrix macromolecules in these two tissues. When available, information on possible functions of the proteins is included, but we want to stress that our knowledge of functional properties is limited. Fig. 2 ).
Other ubiquitous matrix proteins
The 58-kDa protein.
This slightly basic protein was first isolated from bovine articular cartilage (16). Like many other matrix proteins, it has high amounts of aspartic acid/asparagine and leucine. Although its function is not known, some evidence suggests that it may bind at the cell surface (see Fig. 2 ) (18). 
Fibronectin.
This and its appearance is correlated to that of collagen X, which has been identified as a specific marker for these cells.
BONE Bone matrix proteins

Proteins primarily found in bone
Bone contains a number of proteins that are restricted primarily to this tissue (Table  2) . In a few cases, as indicated below, these proteins are also found in other tissues.
Osteocalcin.
Osteocalcin is the most extensively studied bone matrix protein.
It is a low- 
Bone sialoprotein.
An autolytic fragment of this protein was first described more than 20 years ago by Herring (28), who did pioneering work in the field of bone matrix proteins. The 
Bone acid glycoprotein (BAG-75).
A larger, very acidic protein that appears to be related to BSP has been isolated from bone (40 
